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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a group 111 nitride 
crystal whose size is usable for manufacturing a device 
such as a high-performance light emitting diode, a high- 
performance laser diode (LD), etc., without complicating 
its producing method, without using an expensive 
reaction vessel, and without allowing the crystal size, 
to become smaller, and to provide a method and 
apparatus for crystal growth where such a group III 
nitride crystal can be grown. 

SOLUTION: The crystal of the group III nitride is grown 
In the first reaction vessel 101 by using a mixture melt 
102 containing alkaline metal and at least a group III 
metal, and a nitrogen raw material introduced from the 
outside of the reaction vessel 101. At this time, 
alkaline metal vapor is enclosed in the reaction vessel 
101. 
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1 0 1 iiUT{i> 9mt.mm^^Tim\^. mwrnim 

[0 0 6 4] ±i4Lfc#MB^^;^g (-r^*5t>. m 10 
1. 02, 133, fe-SVHi®4lC:g^LfeJ:e>^^^S 

[0 0 6 5] :^mmz^^ui^it<m^^m(D^-Sii3-m 

<D-mtLxit. inm^tl^XG a. 

xmm:^'7.. y^'yi>XtLXNa^m^\ Rizm^A 

0kg/cin2G{C— S(C-rS= Zl<D<fce):ii^4^T"r\ 20 
G a N^SSA^^tRbTHT'^So 
[0 0 6 6] *5gB^®^«:^iS}Cj:y^«$-&Ac 

[0 0 6 7] m5it^mnicm^im^7'^u:^<Dm^ 

m^^tmx$>^o ^j^n. m5(Dmxit. ^mi^^^u 

3 0 1_h{C. n^A 1 GaN^'5>v K®3 0 2, n^G 30 
aN;!/>f K®3 0 3, InGaN MQW (#-M*^-?f 
P) f^\m3 04. pgyGaN:>bV KM3 0 5, pMA 
1 GaN^^>y KM3 0 6, pSHG a N3>^ 4^ hM3 

uTii. Mo-vPE (.mm^mmsd ^mbe 

[00 6 8] rk^^X\ GaN, AlGaN, InGaN 
(DmmmiZ U S;?«KtS:?^fiaU S l 02iiif5^3 0 8 
%::3y'$i^ himo>^-r:rmLtzVmx-mfS(.U 40 
tJfTgPfC:#>:r p m^f- 5 d^fiP^A 1 /N i 3 0 9 
XJ^nm:t-S.yi;mmAiyT i 3 1 0 $:?^^LT, 

[0 0 6 9] Z.a}^i^ly—*f<Dpm:t-S.yi'W&A 
1/Ni 3 0 9S:O=n<B9:t-$>y^'»(lAl/Ti 
3 1 Oi)-^ibm^i^&A-r^Z:tX\ ^(7)^#<z|sU-if« 
5§ffiU S5<7)^»cPPA<Z):&lPl{Cl/— If3t«:ffitt$-&S^ 
tt)^X^^, 

[0 0 7 0] z:®4^^*ci/— tJ-Hdu ^f^woiii^-fb 

«S^(GaN^B^)$:^3 0 1 i:LTfl^V^TV^«>fe 50 
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iJi6#JaO;Rl^^®%(Dil^oTV^S. GaNH 
«3 0 1 ii.nmX$)^Z.ili)^i>. m^3 0 1 (Cl^SM 
3 1 0$:?^^1-SZlil*^T'^, ^l®tSa?S^f5 (06) 

©J: o piMi: nM® 2 -D<DWl&i:^Mii'i^(D^M<') W, 
[0 0 7 1] $e>{c, H5®i|i^|<i|tT'>'^^:^T'idu 

[007 2] 

T. III:^'fb«gB^S:^!S;«$•y:-5.®T^ nife-avNtt 

•r, ^zL7.vxMffamiiuymimi^^a^m^z.}i-fi^ 

-^mt-U^o 1 ooor;jtj^TiifiS;*fiS*HS 

<, lOOkg/c m2GOT i:E:^J%{Sv ^^4:-FT-1 1 1 
[0 0 7 3] #tC, ff#:®li3«®5§BH{Cj:tlli. «|1 

^mmi:^:M^^T, lllJ^'fb«^aS:fi5t«S-&Si: . 
gfc, 7';i/;^U^M^^5:^lCDSf5^l^tcgflDii«t) 

[^j±$-&sri:*^T-ST. ^K^iii;^^b«SH^S:^ 

[0 0 7 4] fi*]«2iB^0Dl§^(Cj;tvtf, Hi 

©HfS^W T', y)\^fi u ^ < ^ %j II i;^^ 

'^mmii^m^^X. llli^^b«Sa?:^:R$l±-5i: 

^ fc, ^mmwm 1 ©as^w^sp*^ 1 ©^SfS 
'mmcn±.-^-^^^)L-h'-x^x. nmuwiis^i'cM^ 

[0 0 7 5] mim.2., .ft*:a7iB«g®|§^tC<}: 
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[0 0 7 6] ft*]S4. »#^8fB«©9§^fCj: 

[0 0 7 7] »#:S5, »^^9fB«®|gB^{Cj: 

U IS20Mf£^l^®S«|sf&lli®Sf5^l^(c 

^ S:^^tC^;R^ f)^X^ ^ „ 

[0 0 7 8] «#«6. 0i^«)|gq9tC 

^»A-r-5®T% ^^iSi|!45:2iA-tS^^«)T;i/:* U ^ 
[0 0 7 9] If#ai lia«Of§B^{Cj:tlJf, It 

[0 0 8 0] tt-. m^^i 2nm(D^micj:tiit. m 
imi iMm^iuwrntmsm^m^^xim^nrt^ui 



30 



40 



[0 2 ] ;*:|§^{c^S*gB%fife;^S®ll 2 ®m«»J 
[0 3 ] ^^mi^^&'iS^m^^U(Df^ 3 (D^M&a^ 
[04 ] 2fi:|g^{C^Siisga^:^g©S4 

20 -tmx&^o 

[06] SfeRCDl/-- y'^J*>f:r-KS:^t-0T'fe-g). 

[^if-^wiJi^] 



10 1 
10 2 
10 3 
104 
10 5 
10 6 
10 7 
10 8 
10 9 
110 
111 
112 
116 
3 0 1 
3 0 2 
3 0 3 
3 04 



m 1 (Dtum 



nSSlAlGaN^^^y KJ 
I nGaN . MQW(#1 



3 0 5 
3 0 6 
3 0 7 
3 0 8 
3 0 9 
3 10 



p3S!GaN:tf-f KM 
p5S!A 1 GaN^^^^y K® 
pS5[GaNn>^ri7 hM 

S i 02ii^Jl 

piM:^- ^ y ^9MA 1 /N i 
nM:**- ^ y i^WMA 1 /T i 



(12) 
[BI6] 
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p-Gtff 

I^LoGai^j^VIafj/Ia^^ MQW 

o-CaPf 




4G077 AA02 BE15 CCOl EA06 BC08 
EG21 HA02 LAOl LA03 LAOS 

5F041 AA40 CA05 CA34 CA40 CA65 
CA66 CA82 CA92 CB05 

5F073 AAll AA13 AA45 AA74 CA07 
DA02 DA05 DA06 



